Background {#Sec1}
==========

Osteoporotic fractures, particularly hip fractures are associated with increased mortality and morbidity \[[@CR1]--[@CR9]\]. As such, the primary goal of osteoporosis (OP) management is to reduce the risk of fracture, which involves the consideration of both pharmacologic and non-pharmacologic measures \[[@CR10]\]. Currently, there is an existing treatment gap in Canada, especially in post-fracture patients.

In Canada, family physicians are primarily responsible for the long-term management of OP, which can be particularly challenging in remote regions where there is a shortage of healthcare providers \[[@CR11]\]. These challenges are often compounded by the lack of resources and knowledge on effective OP care, time pressure, and the complexity of the patient population \[[@CR11]\].

Telemedicine (TM) is one solution for addressing the burden of OP and treatment gap in remote communities. TM has been shown to be an effective model of healthcare delivery in providing efficient and positive outcomes of chronic diseases including rheumatologic conditions, congestive heart failure, diabetes mellitus, and chronic obstructive pulmonary disease (COPD) \[[@CR12]--[@CR14]\]. However, there is a paucity of research on the effectiveness of TM in OP management.

In 2005, a multidisciplinary OP TM program was developed at Women's College Hospital (WCH) in Toronto, Ontario, to improve access to specialized OP care for underserviced populations in Ontario \[[@CR15]\]. The program was developed in conjunction with the Northern Ontario Remote Telehealth Network \[[@CR16]\] and was based on the existing outpatient OP clinic at WCH. The clinic model consisted of an assessment by the OP physician and the multidisciplinary allied health team of all new patients at the initial consult encounter \[[@CR15]\]. In 2013, both the outpatient and TM program changed its model of care such that the initial encounter of new patients only consists of an assessment by the physician. Assessment by specific allied healthcare providers are scheduled as separate visits based on selective referral by the physician. This change improved the effective use of resources and flexibility in scheduling appointments. We previously reported the high-risk patient characteristics of those serviced by the OP TM program \[[@CR17]\], with a higher prevalence of fragility fractures, co-morbidities, and need for allied health resources than those serviced by the outpatient clinic. The primary objective of the current study is to understand the patient experience and the benefits and challenges associated with receiving OP care via TM from the patient perspective.

Methods {#Sec2}
=======

We adopted a convergent, mixed methods study design whereby both the quantitative and qualitative components were conducted simultaneously \[[@CR18]\]. The quantitative component included a mailed satisfaction survey while the qualitative component involved telephone interviews.

Mixed methods design, participant recruitment, and data collection {#Sec3}
------------------------------------------------------------------

### Quantitative component {#Sec4}

Research ethics approval for both quantitative and qualitative components was obtained from WCH (REB\#, 2014-0057-E). A cross-sectional survey design was used for the quantitative component. Completion of a mailed satisfaction survey was voluntary and anonymous. Anonymity and data protection was maintained as study participants were de-identified and assigned numbers.

Eligible participants included all individuals who had at least an initial physician consult encounter with the OP TM program at WCH from 2013 to 2018. Eligible participants were identified from appointment scheduling records from February 19, 2013, to January 31, 2018; a total of 236 surveys were mailed out. The content of the survey was related to patient satisfaction in regards to perceived quality and coordination of care, and comfort with the virtual technology.

### Qualitative component {#Sec5}

The quantitative survey was followed up with an in-depth interview for the qualitative component \[[@CR19], [@CR20]\]. A 30-min semi-structured one-on-one phone interview was held with consenting participants. Eligible participants included individuals who: (1) had at least an initial physician consult encounter with the OP TM program from 2013 to 2018, (2) were English speaking, and (3) did not have cognitive impairment. Participants did not require to have completed the survey to be eligible for the phone interview. Study information and consent form for the telephone interview were included in the mail-out package with the survey. The study coordinator followed up with those who had contacted her with interest in participating in the telephone interview. The study coordinator also called those who had returned completed surveys to elicit interest in participating in the telephone interview. Eligible participants were given the opportunity to ask questions. Verbal consent was sought at the time of the telephone interview, including the willingness to allow linked survey and interview data. If a participant chose not to link their survey and interview data, then their survey data remained anonymous and completely unlinked to their telephone interview. Recruitment ceased as the study approached the point of data saturation \[[@CR21]\].

All telephone interviews were completed by the first author (PP), the average length being 35 minutes. The interview guide consisted of semi-structured open-ended questions (Online Resource [1](#MOESM1){ref-type="media"}) and was pilot tested with a scientist experienced in qualitative methods (SM) and with an individual with OP. Probes or recursive questions were used to explore issues in greater depth and to verify the interviewer's understanding of the information being collected \[[@CR22]\]. All interviews were digitally recorded and transcribed verbatim for data analysis.

Data analysis and mixed methods integration {#Sec6}
-------------------------------------------

Descriptive statistics were calculated for the responses from the Likert scale survey questions, as well as demographic and clinical characteristics of participants who completed the satisfaction survey and/or participated in the interview.

For the qualitative component, inductive thematic analysis as described by Braun and Clark was used \[[@CR21]\]. We followed all six phases of the approach: after verification of the accuracy of the transcripts by the interviewer (PP), the first two authors (PP, SM) read all transcripts to become familiar with the data. The interview transcripts were initially coded manually by both authors. The codes were then clustered into groups that shared similar meanings. At this point, the two authors met to discuss the coding of the transcripts. New themes were discussed with the rest of the research team. Together, the researchers explored various thematic maps until consensus was reached and theme labels were agreed upon.

The quantitative and qualitative results were integrated at the interpretation and reporting phases. The findings were then interpreted in sum and were compared to identify complementarity, convergence, and divergence among the data sets \[[@CR23]\]. A joint display \[[@CR23]\] was used to combine the results, which provided a visual means designed for additional insight in interpreting the data (Fig. [1](#Fig1){ref-type="fig"}).Fig. 1A flowchart representing a joint display of quantitative results, qualitative results, and the synthesis of the qualitative and quantitative results for the themes of quality of care, access to care, and coordination of care

Results {#Sec7}
=======

Quantitative component {#Sec8}
----------------------

### Survey response and sample characteristics {#Sec9}

A total of 236 survey invitations were mailed out. From this, 69 participants responded with completion of the survey; there were 167 surveys with no response. However, 22 of the 167 surveys with no response were found to be not legitimate: 4 were duplicate mailings, 16 were patients who were never assessed in the OP TM program (5 who canceled appointments, 11 who were seen in the outpatient OP clinic instead, 1 who was an endocrine program patient), and 1 was a deceased patient. Therefore, there were a total of 214 eligible participants invited to complete the survey, with 69 responders (response rate of 32.2%) and 145 non-responders.

Table [1](#Tab1){ref-type="table"} compares the survey responders to the non-responders in terms of the date of the last physician TM encounter and whether they had experienced at least one encounter with an allied health team member. Among the responders, 40/69 (58%) were seen within 1 year of the survey mail-out, compared to 60/145 (41%) of the non-responders. Overall, responders had more interactions with an allied health team member compared to the non-responders (46% vs 38%). Of the 11 responders who had their last TM encounter distantly in 2013--2014, 73% had encounters with an allied health team member.Table 1Telemedicine visit encounter information of survey responders versus non-responders (after excluding duplicate entries, deceased participants, or those never seen in the osteoporosis telemedicine program). Date of last physician encounter is categorized as "Recent" if the participant was last seen within 1 year of the survey mail-out from 2017 to 2018, "Intermediate" if last seen between 2015 and 2016, and "Distant" if last seen between 2013 and 2014. Allied health encounter data is presented if the participant had a minimum of one visit encounter with an allied health team member and is also shown according to date of last physician encounterTelemedicine encounter informationTotal surveys (after exclusions)\
*N* = 214Responders (*n* = 69)Non-responders (*n* = 145)Date of last physician encounter  Recent (2017--2018)40 (58%)60 (41.4%)  Intermediate (2015--2016)18 (26.1%)52 (35.9%)  Distant (2013--2014)11 (15.9%)33 (22.7%)Allied health encounter32 (46.3%)55 (38%)  According to date of last physician encounter    Recent (2017--2018)17/40 (42.5%)18/60 (30%)    Intermediate (2015--2016)7/18 (38.9%)23/52 (44.2%)    Distant (2013--2015)8/11 (72.7%)14/33 (42.4%)

Selected demographic and clinical characteristics of the survey responders are presented in Table [2](#Tab2){ref-type="table"}. Survey responders had a high prevalence of fragility fracture (38%), moderate/high fracture risk (65.2%), and co-morbidities. The majority of survey participants were female (94%) and the mean age was 66 years.Table 2Characteristics of the 69 participants who responded to the satisfaction surveyCharacteristicSurvey responders\
*N* = 69*n* (%)Age---mean in years (SD)66 (12.3)Sex  Male4 (5.8)  Female65 (94.2)History of fragility fracture(s)  None33 (47.8)  One11 (15.9)  Two or more15 (21.7)  Unknown10 (14.5)Fracture risk category  Low9 (13.0)  Moderate23 (33.3)  Moderate-to-high2 (2.9)  High20 (29)  Unknown15 (21.7)Osteoporosis medication at time of initial consult  None36 (52.2)  Risedronate15 (21.7)  Alendronate4 (5.8)  Zoledronic acid1 (1.4)  Denosumab3 (4.3)  Unknown10 (14.5)Co-morbidities  None9 (13.0)  One9 (13.0)  Two or more41 (59.4)  Unknown10 (14.5)

### Patient satisfaction of quality and coordination of care {#Sec10}

The responses to the survey are presented in Table [3](#Tab3){ref-type="table"}. Majority of participants were satisfied with the wait time to the initial TM appointment. Eighty-seven percent indicated that they strongly agreed or agreed with the statement, "I feel that the *quality* of care I received at my TM visit was the same as if it had been an in-person visit"; 81% felt comfortable using telemedicine technology. Seventy-five percent strongly agreed or agreed with the statement, "My tests were well coordinated with my TM appointment". Meanwhile, a large proportion (66--78%) either did not respond or indicated "not applicable" when asked about allied health care providers they saw through TM.Table 3Survey results from the 69 participants who completed the satisfaction surveySurvey questionSurvey responses\
*N* = 69Strongly agree *n* (%)Agree *n* (%)Neutral *n* (%)Disagree *n* (%)Strongly disagree *n* (%)Not applicable *n* (%)No response *n* (%)The instructions in the appointment package were clear and easy to follow.34 (49)25 (36)4 (6)1 (1)0 (0)4 (6)1 (1)I was satisfied with the wait time for my initial Telemedicine appointment.32 (46)23 (33)5 (7)6 (9)2 (3)1 (1)0 (0)I was satisfied with the information I received about my bone health concerns at my Telemedicine appointment.33 (48)27 (39)4 (6)2 (3)1 (1)1 (1)1 (1)I feel that the *quality* of care I received at my Telemedicine visit was the same as if it had been an in-person visit.39 (57)21 (30)3 (4)3 (4)1 (1)0 (0)2 (3)My tests (such as bone density, lab-work and x-ray) were well coordinated with my Telemedicine appointment.36 (52)16 (23)6 (9)5 (7)4 (6)1 (1)1 (1)The recommendations and plans suggested by the doctor regarding my bone health were clear.37 (54)19 (28)6 (9)2 (3)2 (3)2 (3)1 (1)The following allied health care providers were helpful:  Pharmacist11 (16)4 (6)2 (3)2 (3)0 (0)32 (46)15 (22)  Occupational therapist5 (7)5 (7)3 (4)1 (1)0 (0)33 (48)21 (30)  Physical therapist9 (13)4 (6)1 (1)3 (4)1 (1)32 (46)18 (26)  Athletic therapist10 (14)3 (4)2 (3)2 (3)1 (1)30 (43)20 (29)  Dietician11 (16)7 (10)2 (3)2 (3)0 (0)30 (43)16 (23)  Nurse16 (23)8 (12)3 (4)3 (4)0 (0)27 (39)13 (19)I am comfortable with my personal health information being assessed by Telemedicine.35 (51)21 (30)7 (10)1 (1)0 (0)2 (3)3 (4)I would be interested in using the following technologies to enhance my future telemedicine appointments:  My personal computer23 (33)10 (14)4 (6)1 (1)2 (3)13 (19)15 (22)  My mobile device8 (12)4 (6)1 (1)4 (6)3 (4)16 (23)32 (46)

Qualitative component {#Sec11}
---------------------

### Description of participants {#Sec12}

A total of 15 interviews were completed. Demographic, clinical characteristics, and encounter information of the interviewed participants are presented in Table [4](#Tab4){ref-type="table"}. Participants included 14 females and 1 male; mean age was 68 years, slightly older than the survey responders. Interviewed participants had a higher prevalence of fragility fracture, and higher fracture risk profile (80% categorized as moderate or high risk). Similar to survey responders, interviewed participants were complex with multiple co-morbidities. Majority of participants (11 of 15) were recently assessed in the TM OP program. However, only 2 of 15 had an allied health assessment encounter.Table 4Characteristics of the 15 participants who were interviewed. Date of last physician encounter is categorized as "Recent" if the participant was last seen within 1 year of the survey mail-out from 2017 to 2018, "Intermediate" if last seen between 2015 and 2016, and "Distant" if last seen between 2013 and 2014. Allied health encounter data is presented if the participant had a minimum of one visit encounter with an allied health team memberCharacteristicInterviewed participants\
*N* = 15*n* (%)Age---mean in years (SD)68 (12.5)Sex  Male1 (6.7)  Female14 (93.3)History of fragility fracture(s)  None6 (40.0)  One0 (0)  Two or more8 (53.3)  Unknown1 (6.7)Fracture risk category  Low0 (0)  Moderate4 (26.7)  Moderate-to-high1 (6.7)  High7 (46.7)  Unknown3 (20.0)Osteoporosis medication at time of initial cconsult  None5 (33.3)  Risedronate6 (40.0)  Alendronate1 (6.7)  Zoledronic acid0 (0)  Denosumab2 (13.3)  Unknown1 (6.7)Co-morbidities  None0 (0)  One3 (20.0)  Two or more11 (73.3)  Unknown1 (6.7)Completed survey  Yes8 (53.3)  No7 (46.7)Date of last physician encounter  Recent (2017--2018)11 (73.3)  Intermediate (2015--2016)2 (13.3)  Distant (2013--2014)2 (13.3)Allied health encounter  Yes2 (13.3)  No13 (84.6)

### Overview of identified themes {#Sec13}

We identified four main facilitators and three main barriers to participating in the OP TM program. The four main facilitators were: (1) perceived high quality of care; (2) credibility, expertise, and reassurance of the treating physician; (3) convenience of the program; and (4) comfort with technology. The three main barriers were: (1) poor follow-up with allied health professionals and lack of understanding of their roles, (2) poor coordination of lab tests and bone density tests, and (3) lack of awareness of the TM program. Furthermore, we also identified some preferred components of a self-management program for OP, as a future initiative of the OP TM Program.

#### Facilitators to participating in the osteoporosis telemedicine program {#FPar1}

Perceived Quality of CareOverall, there was a perceived high quality of care among the TM participants in terms of being satisfied with their care and the thorough evaluation they had by the treating physician. When specifically asked about the quality of their care via TM compared to an in-person visit, the majority of participants perceived that there was no difference in the quality of care.""To me, standing there and talking to somebody on the screen, you get the same quality of service, and maybe better, because they're focused on me."---078"Oh, just the doctor that I was talking with, I thought she was really, really, really good. She hit on different things, I asked different questions, and it was good. I guess it would have been exactly the same if I drove down there and sat with her, but this, to me, it was the convenience."---193"I think if I had been sitting in a physical room with the panel I might not have had the attention just because it is human nature to look at a screen these days. They were focused on my response. It wasn't a long session, but I think it was very thorough."---189"Comfort with TechnologyParticipants described being comfortable with virtual technology and the set-up process of TM. Many participants also indicated that it was helpful to have the TM appointments conducted in their local TM studio where there would be a nurse or other staff member available to assist with any technological difficulties.""...because I'm very comfortable with technology. So, it doesn't scare me or deter me or make me feel uncomfortable."---078"We have the technology in our hospital. So, anyway, yes, it got set up and I went, and yeah, no issue with it whatsoever. I was quite satisfied and quite happy that it happened. I did not want to travel on the bus, which is horrific."---078"Credibility, Expertise, and Reassurance of the Treating PhysicianParticipants in the TM program perceived that the treating physician who delivered their OP care was an expert in the field, and was not only knowledgeable, but also had the capacity and compassion to address their questions and offer them reassurance.""Number one, the assurance that there's somebody out there in Never Never Land who knows something more than my GP about osteoporosis."---235"To me, I felt like because the person I talked to was in the field in the osteoporosis and that kind of thing so I knew that she was knowing what she was talking about, and then if there would be any concern, that she'll explain, or act right away, so that my condition won\'t get worse. And she was very knowledgeable and make sure that I was understanding the terms, too, which I really appreciated..."---214"And that's better than being here and being unable to even get a primary care appointment when you need it, much less getting any specialist care locally."---014"Convenience of the ProgramThe ease of timely care close to home with the TM program was one of the main facilitators of participating in the program. For example, across participants, the average length of time to travel to Toronto would be about 2 h (the range was from 30 min to 5 h), and many in very remote areas would require a full day and night for travel.""To go downtown Toronto would be like five hours for us. It would mean a night in a motel. I mean, we can fly. You can fly Porter right out of Sudbury, so that's easy, but costly. And, I have a busy life. I'm not working anymore, I'm retired, but still, there are time constraints and everything."---077"There's no travel time, to speak of, and that's it. That is the big benefit. No layover, like no overnight stay from home. Being close to home, I guess if I could put it in a few words, being close to home."---078"It was easy-peasy. I mean I just go to the hospital here in Manitouwadge, wait, then they show me to a room, this specific room where it's set up. I've had them before with other doctors. It's quite accessible for us up here."---235"Thus, a key benefit that was expressed was the reduced burden of travel and costs. For those individuals with OP living in remote area, the cost of travel was described as just as much of a barrier to accessing specialty care in Toronto as is the time and distance of traveling.""That is the critical thing. I don't think I could afford to stay overnight. Certainly, not. I wouldn't want to. And so that's why I would go so early, you see, so that I could get buses back. Although that doesn't sound reasonable."---014"Participants also indicated that weather and traffic would be/have been barriers to receiving care (i.e., if they had to travel to Toronto). Many participants revealed that they would be even less inclined to commute to Toronto in the winter and during traffic. In addition to saving travel time and cost, it is important to note that the patients seen remotely by TM are very complex patients with mobility issues which can create another added barrier to their commute to Toronto.""I use a walker, a rollator, a fou- foot, four inch leg cane, and a regular cane. Yeah, I have real problems with balance and falling. Leaning over too far into the freezer, I cracked my ribs so it's pretty bad. They said that after my year thing that my bones had deteriorated very bad in my neck, and when I fell and broke my shoulder, they couldn't operate because of my health so it's not a very happy life."---193"

#### Barriers to participating in the osteoporosis telemedicine program {#FPar2}

Poor Follow-Up with Allied Health Care Professionals and Poor Understanding of their RolesThe most significant barrier identified was the lack of follow-up with allied health care professionals, with some patients reporting that they never heard back on referred appointments to the allied health team. In addition to lack of follow-up, there was also a lack of understanding from the patient's perspective about the roles and involvement of the allied health care professionals.""Because see, they were just going to assess what my needs were, and have the multidisciplinary team contact me, but they never did. The assessment was great, glad to have it, but I had no follow-up."---158"Yeah, but I never seen the dietician. The professional ... no. When I went to ... There was a program that I could go to do exercises and all that, but they start with a stress test and I didn't pass it. The lady said that she would have called me and I never heard anything."---214"Poor Coordination of Lab Tests and BMD TestingMost study participants described that there needed to be an improvement in the coordination of tests and bone density testing between the OP TM program, the patient/family doctor and the patient who needs to complete testing in his/her community. The timing of the testing is important because it is imperative to have test results for the follow-up specialist appointment via TM.""The big problem I had was the coordination of the telemedicine and the blood report, and the timing of the second appointment."---010"Yeah, if I have to make the appointment myself, say I\'ve got the letter, say, okay, now you need to go for your bone density at this time of the year, and see the dietician, that you make the appointment yourself, or something, but to be clear on the communication."---214"Perceived Lack of Awareness of the TM ProgramAnother barrier to accessing the TM program was the perceived lack of awareness that rural family physicians or those patients living in remote areas may have about such a program. Patients indicated that the TM program was a great and convenient option for accessing timely OP care and expressed a desire for more doctors to tell their patients about it.""I think that doctors maybe need to be more aware of its availability, so that they can inform their patients that it is available. I mean, I have lots of friends that I have talked to that have osteoporosis and they've never heard of it."---077"

#### Recommendation for a self-management program {#FPar3}

Towards the end of the interview, participants were educated on what a self-management program is and then asked if they would be interested in such a program for osteoporosis. They were also asked about their preferences in terms of content and delivery of a future self-management program for osteoporosis. The majority of participants indicated an interest in a self-management program designed specifically for OP. Many expressed a desire for content related to diet and exercise and coping with the emotional impact of OP (i.e., having to change your wardrobe, not being to attend social events). Participants also indicated that such a program would provide a successful means of follow-up care. In terms of mode of delivery, participants expressed a desire for online videos. The preference for length of the videos varied from 5 min to 1 h, with the average being 20--30 min in length, and occurring every 3 months. Most of the TM patients indicated a preference for this content to be delivered by an expert professional in that field such as a dietician, physical therapist, or physician. Participants also wanted opportunities to ask questions about specific issues like having a fear of falling. In addition, a few participants indicated that a forum or an opportunity to interact with other community members online may be of benefit. Some participants also expressed a desire for a monthly newsletter.

""Yes, yeah, knowing what is it that's not too good, or what I should concentrate more on, it would be nice to know. As a balanced diet, too, like, you don't want to give up something that is important for you. All that information will help a great deal."---214"You've got to change your entire wardrobe. You've got to look for different shoes. My life has changed. And I try and be very positive about it, but there are days when I hit the bottom. That's difficult. It's not only difficult for me. It's difficult for my husband."---180"Well, I think the assurance that there's somebody there that you can talk to or maybe even just write to. Questions. If you seem to be not holding a steady ground and yet you're doing everything that you could possibly do, yeah, I think it's time"---235"

Discussion {#Sec14}
==========

There is a paucity of research focusing on the experiences and satisfaction of individuals participating in a TM program for OP. To the best of our knowledge, this is the first study examining the patient perspective of receiving OP care virtually by TM. The integrated results of the quantitative and qualitative phases revealed complementarity and convergence in the areas of quality of care, access to care, and coordination of care. There were no identified areas of divergence between the results of the quantitative and qualitative phases, except for the coordination of tests.

We identified four main facilitators to participating in the OP TM program at WCH including perceived high quality of care, credibility and expertise of the treating physician, and convenience of the program and comfort with technology. The following barriers were identified specific to the OP TM program: poor follow-up with the allied health care team and understanding of their roles, poor coordination of investigations, and the lack of awareness of the OP TM program.

The impact of not receiving timely OP specialist care in high-risk individuals can increase the risk of fragility fractures, thus increasing one's morbidity and mortality \[[@CR4]--[@CR9]\]. Similar to our previously reported cohort of OP TM patients \[[@CR17]\], participants of this study were complex with high prevalence of fragility fracture, moderate-to-high fracture risk, and multiple co-morbidities. Therefore, this represents a high-risk cohort who would benefit from timely access to specialist care by TM. In other chronic conditions, TM has shown to have other advantages including enhancing care coordination across various providers, continuity of care, and enabling on-site triage and prompt referral when needed \[[@CR12]\].

The most significant barrier identified was the lack of follow-up with allied health professionals. Only 2 of the 15 participants received allied health follow-up, whereas others reported never hearing back on the recommended referral to allied health. This was also consistent with the large proportion of survey responders who either did not respond or indicated "not applicable" when asked about allied health care. This reflects the complexity and resource intensive nature of scheduling TM appointments, which involves matching availability of the patient, clinician, and both hosting and receiving TM studio sites. In response to this feedback, we are piloting the process of ordering allied health referrals through our EMR system, similar to the process in the outpatient clinic, as a trigger to ensure allied health appointments do not fall through the cracks.

Although 75% of the survey responders agreed that tests were well coordinated, interviewed participants expressed poor coordination of investigations. We believe that this discrepancy may be related to the interpretation of the survey question as being coordination of tests prior to the initial TM appointment. Tests prior to the initial TM appointment are standardized in the referral process of our program such that these are included with the referral (e.g., bone density). The poor coordination of investigations expressed by interviewed participants likely reflects the complexity of coordinating additional tests with their follow-up TM encounters. This highlights the need for better processes and protocols to be put in place for the coordination of follow-up TM encounters. We recently implemented the ordering of investigations at the point-of-care during the TM encounter such that test requisitions are faxed to the receiving TM site so that patients have the requisitions at hand, rather than waiting and depending on the family doctor to arrange requested investigations. In addition, we are following up with patients to ensure completion and receipt of ordered tests prior to the follow-up TM encounter. A future evaluation using a randomized control or quasi-experimental design could look not only at patient satisfaction but also improved coordination of care as an outcome in the TM program.

Patients perceived that primary care providers in underserviced areas should be more aware of the availability of the OP TM program. We are presently working on ways to increase the awareness of the OP TM program to better target high-risk patients, such as collaborating with coordinators of Fracture Liaison Services in rural communities.

We identified preferred components of a self-management program for OP that could be considered for integration in the OP TM program. Patients described wanting information about diet, exercise, lifestyle factors, and how to cope emotionally with living with OP, delivered in the format of online videos. Participants also wanted opportunity to ask questions and receive follow-up care. We previously reported on the experiences of participants in a telehealth chronic disease self-management program \[[@CR24]\], which showed that a telehealth self-management program could help bridge the access gap and allow for a sense of continuity of care and follow-up for patients in rural settings.

A systematic review \[[@CR25]\] identified that people with osteoporosis want information about the nature of osteoporosis/fracture risk, medication, self-management, and understanding the role of bone density test. In contrast to these results, our patients were less interested in learning about the nature of osteoporosis and medication, and more interested lifestyle factors and wellness strategies to cope with the emotional impact of the condition. The OP TM program could fill the gaps identified in terms of providing self-management education and resources, especially if they are delivered online by health care professionals, as desired. Additionally, patients considered regular follow-up with the physician and/or allied health care professionals as one of the most important aspects of their OP management.

Previous evaluations of TM programs have focused on mortality and quality of life in other chronic diseases such as congestive heart failure, diabetes and COPD \[[@CR12]--[@CR14]\]. A systematic review and meta-analysis found that TM was effective in reducing HbA1C and the risk of moderate hypoglycemia in patients with diabetes mellitus \[[@CR13]\]. One study \[[@CR14]\] systematically reviewed TM for rheumatic diseases and found high feasibility and patient satisfaction, with effectiveness being equal or higher than standard face-to-face approaches. Thus, these findings indicate that TM programs are associated with quality of care outcomes, which matches the perception of high quality care found in our current study. There are limited studies on the cost-effectiveness of TM programs, although there is some evidence to support the economic benefit of TM in terms of reduced hospital admissions, lengths of stay, and emergency visits \[[@CR12]\]. Future research should similarly examine the effectiveness of the OP TM program in outcomes such fracture rates and health care utilization. As a future project, we plan to evaluate whether the OP TM program is associated with improved health indicators such as appropriate treatment initiation, adherence, side effect management, and self-management behaviors.

Limitations {#Sec15}
===========

The main limitation of this study is the low response rate (32%) of the mailed survey for the quantitative component, raising the risk of selection bias and uncertainty of generalizability of the findings. In an analysis of 210 studies \[[@CR26]\], the mean response rate was 66% with mailed satisfaction surveys, which was higher than previously reported "acceptable" response rates. Response rates were higher when recruitment was done face-to-face. We postulate that one reason for our lower response rate is that our cross-sectional time frame included all patients who had an initial TM encounter over a 5-year period (2013 to 2018). As a result, patients who were last seen many years ago may have not been able to recall their experiences and less likely to participate in the survey, and there is a higher chance that there may have been a change in mailing address. In comparing the responders to non-responders, we found that the successful survey return rate was mostly from recent participants of the TM program, and those who had more TM encounters with assessment by an allied health team member. Although demographic and clinical characteristics of survey responders were similar to our previously reported cohort of OP TM patients \[[@CR17]\], we did not examine the demographic and clinical characteristics of the non-responders, and therefore cannot exclude unknown selection bias. We may have been able to improve the response rate if we had sent a reminder to the non-responders. For the qualitative component, although recruitment ceased with data saturation, the sample size was small and therefore raises the possibility of sampling bias.

Conclusions {#Sec16}
===========

Our study contributes to an area of limited research on patient perspectives on OP care delivered by TM. Patients participating in TM for their OP management perceived that they were receiving high quality of care that is just as good or even better than in-person care. One of the challenges in healthcare delivery generally, but perhaps even more pronounced in TM, is coordination of care including access to allied health team members and arrangements of investigations. TM programs should consider the importance of coordination of care when designing a successful program. Understanding the patient's experience with the TM program in terms of barriers, facilitators, and needs in healthcare delivery will assist with future quality improvement initiatives, including the development of a self-management program that is tailored to the unique needs of individuals with osteoporosis. Past research has indicated that programs that are derived from the patient perspective are associated with better outcomes \[[@CR25]\]; future research could involve implementing and evaluating the program. Future research should evaluate health outcomes and performance indicators of participants in the OP TM program, comparing to those attending the clinic in person. Such future initiatives hold the potential to improve OP-related morbidity and mortality, especially to individuals in rural and remote regions who would otherwise not receive specialist and tailored services.
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